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(57) Abstract: A laser processing method is provided for highly 
accurately cutting a board and a stacked part, even when the board 
whereupon the stacked part including a plurality of functional el- 
ements is formed is thick. In the laser processing method, a laser 
beam L is projected, having a rear plane (21) as a laser beam inci- 
dence plane, with a light collecting point P inside of a board (4), and 
modified areas (71, 72, 73) are formed inside the board (4). At this 
time, the quality modified area (71) is formed at a position which 
permits a distance between a surface (3) of the board (4) and a sur- 
face side edge part of the quality modified part (71) to be 5 p. m- 
15 fl m. When the quality modified area (71) is formed at such po- 
sition, a stacked part (16) (in this case, interlayer insulating films 
(17a, 17b) formed on the surface (3) of the board (4) can be accu- 
rately cut along a cut planned line with the board (4). 
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[0067] £(E>££\ S«4(Dj?$^r&]^tt§B O p®3fe®IS^71(Di|iS^20/z m N ##Br8fc 
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®^^72<D#gfi^j37 n m, ^HCQfe®^l#73<Dtgf3:$j20 ju m^&ofco 
ffi3tp R n»3$C»^71(D^B#JMP71ai!(DSgg|tt^7 J u m, ^ft-r^pfC&fOjt 

[0068] tr^-e, p c p«BicKfJ^71(DitiS^«, p B p«Bic«^71(Z)^ffi#JW71a^B#J 
«§|371bi:(D]Efi^#^i-^(Ell9#M)o B B p®Hi:®^71(D^ffi#J»71 

at», mm^y4>5Kr^xnm^n±ffam^nm^7i<Dmm3M<7)m^(D r 

^4©J¥$^iRjJc*5tt55p*&e<j«fcejSrfi:!*U &JC&fC^7l<DSfiWM7 

^72 JtrmCQfe®^^73 {£oV ^Tt HJ#-C*)5 0 
[0069] JfcKl, _h3Sfib^afi:fffg«71, 72, 73(D^^#^^oV>T|ftMi-5„ fc*3 % W 



[0070] (l)HCafc«fg#73^j£^5IJ£©V'— if^LO^/l^— fcloVvr 



[0071] 



24dS^K4<D^ffi21(: 



#1 At J*Yi^&3^ HCQfe®^^73^^i:Lfc#Jtt24^^4<D^B 

2l^iiUti<&5 0 — ^\ if3feL<©^/i^¥— ;&S20/ijSrj@^.Si:, 021^f 
mU4<DMW2Uz.mM^<DU^30tf^M<ts:Z>o 1321 r±. HCBic®f^7 

3^^i~^|^^W— lf3feL(D^3fe^P^^^®<^^B21}0^(DSg^4O J u 
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[0072] [^2] 



m ^ ;V 3* — ( ju J ) 
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1ft x. >v df' — PI <D rAj : 11^ 2 4 ij5IS4 Olffi 2 1 in it -f 3 SI? # i 

a* l ft v gp # <t ^ is it -r -s m & 

fg oi ^ >v — fli) CO r x j : #J tl 2 4 2)5 K fa 4 <?> ft U 2 1 id 5ft f jg b ft <^ * # 
H 3"- * — fll <o r x j : SS 4 ©SB 2 1 St # CO Jfi m ^ 'Al C § *M 8- 

[0073] )&}3, ^20^- HC3SC®^^73^S^4(DS®21^^20 m m— 110 n m 
[0074] (2) #®T&SC^72^J&-r5l^<D V— if 3feL©3^A*Sf — (CoV 

1. 6-3. OTfcS^ £/DW£LV \, £<9i¥*fflim, aaR4m*3tt5^— 1f3feL 
<DMW30%J^_h<D#-^mi. 6—3. 0«-t/iW$U, fS)M^i5% 
KT©i^l-fi2. 3—3. 0Tfc5r£/$W3;U/ > 0 

[0075] ^(D£?%:&wx»frm&nmi&72&i&i&irz>b, mM4Rxfmmm6(Dtymmz. 

(D§3if B#(-*5V NT, ^Wf^©W72*fi^fcLfcSi^iaS^I^^^535^^ 
[0076] [^3] 
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fl£ 3". * A< 3f - « CD T A j : ffl W n B n S ffl I SP » i Sv^f 4> t m & /± t5I& 
ffi ;c ^ ,U ^ - © r X j : & ^7 * * L ft V £ #1 ft /JS « 4£ * f , 

$j w p n D h a* s 

^ t- /i- ^ — m © r a j : tn $r D n D ft <d & ^ m 5> t i^ffls^ t ^ ?js ?t -r <s « 

S ^ * /u- - fflj w • i : U'.l Iff .hi [c ^ItisttS?, iJJ W u M u a ^ 
[0077] Tfefcu 5>^«^72^j^-r§^(Z)W-if3 l 6L(Z)^^/V^— ft, TfB»^4^ 

UlSSttSV'— if3feLO^)g^^30%^_h(D#^^f*2 m J— 20 » JX$>ZZ.bl)W£ 

[0078] r<Dj;5^^#-e^K : ^®^72^^-r^^, m^4Rxfmm^i6(DmmmK 



[0079] [MA\ 
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(S =c % jv e? — m <o r a j : W Wr Sh W <r> A v ^ tfP # t m ^ 5* t ffi ft 1~ 5 4§ 
(ft ^ * /v ^ - (hi r x j : iS^ftjS^&EpjtjnL * i > i #J ti m >¥. * -f , 



a»fnt 755 jg ^ ijj 

M =•■- * A- df ! - f|ij co r a j : W »r n B n H to & t ^ 4> £ JS <o 2^ 'Si t ifi U •& t5 1& 

ffl * ^ =¥ — M co r x j : -yn »? ft ic ^ it #ti:5¥> (so »f p a n ft ifi B ^ tg- 
[0080] (3) p B pf&ff«71^Mt§iO^- if3feL<©^/^— fcoV vt 

1. 9-Cfc5^dW*b< x ^3gM*tfSl5%£*T©£#te:i*2. 3—3. 0~?foZ>Z.b& 

[0081] '(Dj:5^#-ep B p»^:»^7i^^-r§^, StR4&tfSfJgaJi6©§iWfi^jc 

[0082] [^5] 
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[0083] 



[0084] 
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{£ 3-. /I- if- - fU CO r A J : ty W\ n B n fC CO &k V ^ 3P 4> t * V ^ g|5 y A t jg Y£ t5I^ 

US re ^ dp' — ftij © r x j : ig # j£ ^ * in L ft v> £ #J tt a* & -it -f , 

W W pp a !is jg v * j& o 

if; ^ /V — ftlj © [Aj:ii fflS 1 6 tS^WKSIf ®S ffi ri s 4 C 2) S 1> 
,sj .t- =¥ - ffll co r xj : «|g*ri i 6 id ?g «& 4£ © ffl ffl j5> 4r c s $ ^ 



b< (J;50*b<tt, 2/xj— 15^J). Inli 

-e*>5il^35W*UV^U«J0*b<tt^ 3 n J— 45 ju J) 



lSl6(D^DifH#t. 



*«4^tJ?; 



[0085] [^6] 
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P 1 6 \zm&$<?>&&&&£M<teZ>, 
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x * ; v J? - ffiij c> r a j : W uu « <n & ^ M ft t & ^ SB # £ »s ?S ft 1" 5 « -g- 

^ a-. * a- ^ — m © r x j : m * & * nn *n l & v> t si n, # « & -r , 

M W o b p K t5 s JS (< ^ & 6- 

jfij ;r. * )V 3? - ftl] CD r A j : «f B g» 1 6 g|! # H<] i^lfc^eDtilg^ 

it; 31 — M © r x j : m m M i 6 K |g it <d ffi fS i'tCS t§ £• 

[0086] (4)^if^fffM^72(D?f^ig^oV^-C 

<£J;5&&#^#^&ff^72&^£1-5^ ^«9-^55>i)f«^«72, 72m±tf 

ffi21^e><DggHtfi50j«m— [ (ffl£4<£>J¥£) XO. 9(0*1X13:0. 7)]/tmtfc^ 

«72^^S»lci^— lP3^<^3te^PSr^*>*«^*tt, HC9fe®fa«73S^ 

ffcf SBBfcV— if 3feL(D^3fe^P^t>^r^gyO^^K4(D^®3ffl!|^30 /x m— 

ffi^^HC^®fS«73©^ffiffl«^i:©IBttr±15/i m-60/z m(0*lXfct, 1 
5 jtt m-35 ix m) P t 9^5^W L ^«^72^HC3fe«^73i:(Dr H 1^t>SiJtt 

24tf*£C£<:fc5}5»£>-ea>5o 
[0089] (5)HCafe®fM«73(D?f^fig^oV>'C 
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73&m&.irz>k. Hc&mm^73&&&±\^fz.mti24i)mu4<Dmm2iicmMiz. 

2^i~J;5^, S^4(D^B21^gl!#<Dti^30^£CB<&5 0 H22te, HC$C 

m^73&m&bi^fcmtb24timm4(Dmm2ucmvM<ts:z>o -ott, 

4(D^®21^HCefe®fJi^73(DB®'fllJSfl5^^IEgil{*10 ,u m— 100 /z m£&£„ 

[0090] (6) n^i-r^m^cs:m^72(DmmmmtHc^cmm^73(Dmmmmt(D 
M\^ir^m^Mmm72<Dmmm^tuc^cmmm73(Dmmm^t<Dmm 

f*15 ju m— 60 m m^k3r£#W*LC 15 /x m— 35 ju m-C&5£i:;&5J;«9£f3:U^ 

mmi®26<Dmmmz.%>\,^x, &&m&%L72, 73^m^tvtc.mti^m^94 
>-5icm<>xm&^<m±ir^m^>h^, ^m^^25(Dmm4(Dmwxm4a^ 

Tfmm%n6<Dwmmz.m^x&&mmt&72, 73^mM,tu-zMMmm^^4 

m<^ 0 -ft, mM®eMtf6o»m&Mz_Z)b, mm4Rnmm^i6<Dmmm^ 
^^xftm&mnm2tnc&mmm3b<Dm^mtf'h£<ts: i 9. ^m^^25 
<Dmu4(Dwmm4atimm&t£®wrmiz.mM<t£Z) 0 
[0091] (7) n\^i-^an^nmmi<7)mmm^t^wr^cwmm72<Dmmm&t(D 

M\^ir^m^Mmm7i<Dmmm&t^m^mmm72(Dmmmm\it(D^. 

PtteO^m— LmU4(Dm£)-(^U4(Dm£) XO. 6] nmXfo%Z.bW£^\ - 

(Dx^m^x^n^nmm7iRxi^m^nmm72^mi-^mm4&x^m 
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mu4<Dm£)-(mt&4(Dm£) xo. ei^mms^ mu4Rximmui6(Dmwx 
m^m^x^m^Mmmit^m^Mmm72tmx^m^^25(Dmm4co 

mwrm4 a ^mmm^mmm^'om<^ 0 tut. m%mm^o n mt-r^co^ u 

[0092] (8) p R p®3fe®fS^71(D^j^{iM^oV^ 

mm4commstff a m^cwm^7KDmmm^t(Dmm^5 n m-15 n mtttz 
^m^^^^m4<Dmm3tff a n^wmmi<Dmmm^t<Dmm^Lmm 

<Dm&) XO. 1] [20+ (&K4cDJ¥£) XO. 1] ix mt^^mKffaM^CWW. 

m7i^m-r^tmi'^vi\ ^(DXttm^x&M&mnmi&m&irzb, m 

fc<5o 

[0093] mu4(Dmm3b&M&um^7i(DmmMiQ^b(Dm&ft5ti m— 10 ^ m 
m£XTKmz-%z.b&x%, mm4(Dmm3mco^Rxfmm^iQ^mm^y4^ 

0. 1] ^ m— [20 + mU4(Dm£) XO. 1] ju m£&5{ig^p n piC3fcfW$7l£r?£ 

m-r^bmi-^<, mmmm&i5+ (s«4cdj¥$) xo. i]^m^[io+(i«4 

XO. 1] Mm^§Mt-p B p®^M«71^Jf^-r§^^j;i90^UV\ r. 

£5 &f£#-e b b p «efe«^^7 1 &M)$irZ> b , Mt4<D ^ B 3#J cdTO g|5 

[0094] H23^*dV^, M^t^mbn, if5feLCD^3fe^P^^^T^©^M 

ffi2i^fbo£g|lt£IcefcU ^/v^— p F pK3fe«^7i^?f^i-S|^coi— if 

3feL(D3i^/^— ^^i"^ 0 ISilSMt^i*. p B pfC3fcfOJtis£7l<Daffi 
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[0095] wt, mu4(Dmm3t^m^wm^7i(Dmmmmnt(Dmm^5 n m^mi^z 



pp 



[0096] (9)^3fcfCfJi$71, 72, 73<Di|igi£ol 

i^73(Di|iS^ilO ju HCafeKfS^73^^^+^4(D^ffi21^i-§A^2 
4^^0^^^5^^^B<^o 

[0097] mm4(Dmt5jjmc&tf%ftm&mnt&72<Dm<D&$}'fe4o » m- [ (^K4 

<Dm&) xo. 9] ju m-C*>5r.^dW*bv \ ^(Dj;5^#-e^if9Sc»^72^r^ 

S^4^^jB§P16(D-Klif0#^-*5V^-C, ^if^®^72^^^b^lSlJtL 

^§]8ff^^^^5^f^oTJ»S^<^^i-^|R]^feJ9, ^#:^^25(DS«4 



iff 



tzmmm^vm^Zo — J?, ftm& , Kmt&72<Dm(D&m$i(^m4(Dm£) xo 
. 9] ^ m^iisi, mm4RTfmm$n6<vmmm-m^xftm?kmmi&72&m 

m4a^mmm^mw(m\^'om<^o 

[0098] tt^m4<Dm&jffalZ&tf&F a W&W^^71<Dmtel(^U4(Dm&)><0. 1] 
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[0099] m2b\z.m-t^>M~xM^k\^\^xmmir^ 0 

[oioo] Ei25«, _htBu— ^Mttm<DmmK£vmm&frifcmm4(D®mw4a(D'^M& 

^m^-T^o l£fc, #3£fC«£71, 72, 73^Jf^i-^|^(Dl/-if^;L(D/N/V 

mmtv ^) n3. 75 /i mx&% 0 

[0101] [^7] 
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[0102] z.<Dt%, mm4<Dm^fa^&tf%&w&wm^7i(Dmfe%]22 l i m, #^if$c 

Jf^i$72<Di|i§te^33 m m N Se®3#J<DHCBfcfffJ^73(Di|>Mte*tl28 n m N ^®21 
fliJ(DHC^W^^73(Di|iM^20 J um-efeo^: 0 ^ffi3£p R qSf $C3W^71<D 
M#J^71a^(Dggg|^8^ m, *)-[^'t-^p c o®Bic®fJJ^71(Daffi#J»71b 
^^ifgfe«^72(D^BjllJW72a^(DEgit«^25^ m, ^ftf 5#®r&IW£ 
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[0103] W_h(Dj;5^efe®S^^i-^-^\ l320fcJfc^T^ffi3ffl©HCgfc©|a#73 
[0104] Z.<Dtt)sb<D%zfcbl,X^ m20(D%M\nX\^m3M<DYLC&^M^73bMM2im 

m2im<Dttc&mmm73&ftmi-&m<vu—^ft<D^/^— j;«9^<ltv^ 

o 

[0105] ^LT, ~ (D^^V vCte, mm3M(D¥LCijcnm^73^mi-^m(DU— if3fe 
<Z):^/l^— fff^U^ifgfe®^^72^^1-^|^(Dl/-if^L(D^7^w- 

«U ^«4^joit^l/— if»(D^*^30%^_h(Z5^^^«2 ju J— 20 
r^^0^b<U<90*L<«, 2/zJ— 15 M JK IWlSiiWl5%i^T^^^«3^ 

[0106] ^fc, ^ffi21#J(Z)HCBfe®fSi^73(D^^/^— ^l^Lfc^^^BSM^HCgfe 

s«£73&^i-5^<Di/— if3t<D^/v=¥— m^r^m^nmM72^ 

^^^W-if^L(D^vV^-^(=HC^Sfg«73(D^/Vdf--^ii:Lfc 

^<^«fr&JC®«72£^^ 

[0107] "t"Jfet)*>x mM2UM<DHC$cWi&^73<D^/U^—&lb\^tcb^<Dmm3m<DH 
C$c'MWii&73$:l&)$ l 1r%mcou— if)fcL(D^/^— te, 1. 3-3. 3-Cfe£r^ 

tel. 3—3. o-efc^^^w*b<, in^M^isro^TW-o-t-tei. 5—3. 3"C 
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[0108] do) ftm&mmm2&Kmi-%m<Du-^ftL<D^/u^-tHc&mnm73 

&l&$rr%%k(DU— if3feL(D^/v^— b<DM&Ki\^x 
JCiiit«72£^ci-3^(Z>^— iFfto^/i^— tel. 3—3. 3-cfc3^/$W*U^ 

o xm^m\a^mu4^it^u—^yt^(Dm^W3o%^±(Dm^m. 3-3 

. o-e&^r^w^LC ^MMWi5%sxT(7)M^ian. 5—3. 3-e&£r^s 

[0109] ^<D£??£^xttc&nm^73&mmmMf$-r%b, s«4oaffi2i^n#g 

^jftV>HCQ6:®^73^^L^^^, ^^HC^«fS«73(DJf^^J;(9^Cfc#J 
JC1Pt«73^j$L«^ 
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[0111] (11) p B pfC3£fCfti$7l^^i-3il£>v— -!P3feL©3i*/l^— fcovvc 

fab m bfaftX 5 IE, MM2 1 (M ©HC B£ JCfJti^ 7 3 ^ j^-T § i©l/-f*L© ^ 
#{^fiO. 6—1. 9-C$)§r^/5W*b<, |^jSii§^15%^T»^-teO. 6—3. 0 

[0112] '(Dj:5^#-ep t p«3fe«^71^^i-§^, S«4^U?^jg$P16(D§3if0#^ 

[0113] [^9] 
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fa 3i * >v - -n co r a j : w f^if p n n k cd a a 5> <t *g ^ ^ ^ t ?s u # i~ & # ^ 
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